Increased expression of gamma-aminobutyric acid transporters GAT-1 and GAT-3 in the spinal trigeminal nucleus after facial carrageenan injections.
The present study aimed to elucidate the distribution of gamma-aminobutyric acid (GABA) transporters in the spinal trigeminal nucleus after carrageenan injections. Dense GAT-1 and GAT-3 but very little GAT-2 immunoreactivity was observed in the normal rat spinal trigeminal nucleus. The GAT-1-positive glial cells in the normal rat spinal trigeminal nucleus contained dense bundles of glial filaments and had features of astrocytes. Some GAT-3-positive cells contained dense bundles of glial filaments and had features of astrocytes, whilst others lacked glial filaments, and contained dense marginated heterochromatin, and had features of oligodendrocyte precursor cells. An increase in immunoreactivity to both transporters was observed on the injected but not the contralateral side 3 days after facial carrageenan injections. In rats given three further weekly injections of carrageenan and killed 3 days after the fourth injection, further increases in GAT-1 and GAT-3 immunoreactivities were observed. Electron microscopy showed that transporter immunoreactivity in the spinal trigeminal nucleus of carrageenan-injected rats was predominantly present in glial processes, showing that the increase in the number of processes observed at light microscopy was due to increased immunoreactivity in glial processes. An increased expression of GABA transporters in the carrageenan-injected spinal trigeminal nucleus could therefore result in a faster removal of GABA from the synaptic cleft of GABAergic axon terminals compared to normal rats. This could result in reduced inhibition/increased activity of the trigeminothalamic neurons in the spinal trigeminal nucleus, and could contribute to hyperalgesia after carrageenan injections.